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V61/T11043/EE/20160713

Time : 3 Hours Marks : 80

Instructions :
1. All Questions are Compulsory.

2. Each Sub-question carry 5 marks.

3. Each Sub-question should be answered between 75 to 100 words. Write every questions
answer on separate page.

4. Question paper of 80 Marks, it will be converted in to your programme structure marks.

1. Solve any four sub-questions.

a) Calculate the normal and tangential stresses for the member subjected to like principle
stresses p1 and p2. 5

b) What are diagonal stresses and when they are developed in a member? 5

c) Derive for principles stresses when the member is subjected to both bending and
torsion. 5

d) When designing a member which theories are adopted for failure criterion. 5

e) Determine normal and tangential stresses in a member at a point subjected to one
dimensional stress system. 5

2. Solve any four sub-questions.

a) Derive the general equation for deflection, maximum slope and maximum deflection
for cantilever beam subjected to UDL of intensity W per unit run over the entire span.

5

b) A rolled steel beam having a span of 6m carries a point load of 40kN at 4m from the
left support. Find the deflection under the load and position and maximum deflection.
Ixx = for the section = 7.33×107mm4, E = 200kN/mm2. 5

c) Derive the expression for max deflection for cantilever carrying a point load at free
end. 5

d) Find maximum slope for simply supported beam of span 1 carrying point load W at
midspan. 5

e) Derive relation between slope, deflection and radius of curvature for beam. 5
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3. Solve any four sub-questions.

a) Obtain expression for a maximum bending moment and deflection of beam of length l
and flexural rigidity EI, fixed horizontally at both ends, carrying audl of w per unit
over the whole span. (Draw necessary diagram). 5

b) A beam 12 meters long simply supported at the ends carries a uniformly distributed
load over the entire span. Find the load intensity on the beam if 5

i) The maximum bending moment not to exceed 80kN.m

ii) The maximum deflection not to exceed 1/600 of the span. Take
EI = 9.4×109kNmm2.

c) What is continuous beam? 5

d) A beam 9 meters long is fixed at its ends. It carries a uniformly distributed load of
3700N/m. Find the maximum bending moment and the maximum deflection. Take
E = 200kN/mm2 and I = 5×107mm4. 5

e) A fixed beam of 7 meters span supports two point loads of 350 kN each at 3 meters
from each end. Find the fixing moments at the ends. Also find the central deflection
if I = 9×108 mm4 and E = 200kN/mm2. 5

4. Solve any four sub-questions.

a) Derive the formula for buckling load when both the ends of column are fixed. 5

b) Explain effective length for all cases of strut. 5

c) Write the assumptions in Euler’s theory of long columns. 5

d) A pipe of 200mm internal diameter and 100 mm thickness contains fluid at pressure
of 6 MPa. Find the maximum and minimum hoop stress across the section. 5

e) What is thick cylinder? Write assumptions in Lame’s theory. 5
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